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AflAIITHBHOE 3HAHEHHE CMEHbl nOKPOBOB Y nPOIJEPKOHflOB 
KAPHOOHJUIHflHblX H nCEBflOOHJUIHflHblX UECTOfl 
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PhyneHa nocnenoBaTejibHafl CMeHa noKpoBOB Ha paHHHx 3Tanax pa3BHTH*i npouepKonnoB y 
nCeBflOC^HJUlHflHblX H KapHO(|)HJlJlHflHbIX UeCTOfl. H y KapHO(J)HJUlHAHbIX, H y nCeBflO(j)HJUlHflHbIX 
uecTOfl nepBHHHbie noKpoBbi cneUHajiH3HpoBaHbi KaK ceKpeTopHbie CTpyierypbi h ocymecTBJunoT 
BbiBe^eHHe ceKpeTa b otbct Ha HMMyHHyio aTaKy xo3aeB. BnepBbie noKa3aHO, hto HapyxHbiH 
CHHUHTHaJlbHblH CJIOH C 06pa3yK>mHMH erO nepBHHHbIMH IlOKpOBHblMH KJieTKaMH B OnpefleJieHHblH 
nepHOfl pa3BHTHH nereHepHpyeT, a BcrpaHBaiomHecfl b TeryMeHT MajioflHcJ)cJ)epeHUHpoBaHHbie KJieTKH 
flaiOT HanaJlO BTOpHHHbIM (ne(J)HHHTHBHbIM) IlOKpOBaM. y T. nodulosus B npouecce (J)OpMHpOBaHH5I 
BTOpHHHbIX nOKpOBOB npOHCXOflHT 3JlHMHHaLJHfl HeKOTOpOfO KOJIHHeCTBa aKTHBHbIX Hflep. 


IloKpoBbi jieHTOHHbix HepBew npeacTaBJieHbi HapyxHbiM 6e3'bH < aepHbiM uHTon;ia3Ma- 
THHeCKHM CJlOeM, COeflHHCH HbIM OTpOCTKaMH C nOrpyXCCHHblMH UHTOHaMH (Lumsden, 

1975; KynepMaH, 1988, h ;ip.). B oHToreHe3e uecTo,a yxce Ha paHHHx 3Tanax HaO/no- 
aaeTCH (JiopMHpoBaHHe CHHUHTnajibHoro TeryMeHTa (Threadgold, 1984), hto no3BOJifleT 
o6ecneHHBaTb ObicTpbiH c^yHKUHOHajibHbm otbct Ha H3MeHeHHe b oKpyxcaioineH cpe,ae 
6e3 ,aonojiHHTejibHbix Mopc}Doc}DyHKUHOHajibHbix nepecTpoex (flaBbmoB, 1991). 

IlojiH^yHKUHOHajibHa^ npwpo^a TeryMeHTa jieHTeuoB no,apa3yMeBaeT BbinonHeHHe, 
Hap*my c ochobhoh — OapbepHOH — Taicxe a6cop6uHOHHO-Tpoc})HHecKOH h 3amnTHOH 
c{3yHKUHH. Ilocjie^HJiJi HanpaBJieHa Ha HeHTpa/iH3auHK) HMMyHHTeTa xo3*ieB h ocymec- 
TBJIfleTCfl KaK C yHaCTHCM nOBepXHOCTHbIX MHKpOCTpyKTyp, TaK H C nOMOLUbK) pa3JlHH- 
Hbix cexpeTopHbix npo,ayKTOB, o6pa3yiomHxcfl b uHTOHax h BbmejunomHxcfl Ha noBepx- 
HocTb nepBew (flaBbmoB, Mhkpakob, 1988). CTeneHb ^HC^epeHUHpoBKH noKpoBHoro 
chhuhthh y uecTOfl onpeflenaeTCfl xapaKTepoM napa3HTo-xo3HHHHbix oTHomeHHH (fla- 
BblflOB, 1991). 

flaHHoe Hccjie^aoBaHHe nocBameHo H3yneHHK) a^anTHBHbix CTpyKTyp noKpoBOB Ha 
CTa^HH npouepKOH^a y npe^CTaBHTeneH nceB < aoc})H^H < aHbix h KapHO^H/uiH^Hbix uec- 
To,a. 


MATEPHAJI II METO^HKA 

MaTepHajioM ana Hccjie^OBaHHH Bbi6paHbi uecTo,abi OTpsma Pseudophyllidea — Tria- 
enophorus nodulosus h OTpsma Caryophyllidea — Khawia armeniaca. npouepKOHflOB 
T. nodulosus nojiyna/iH H3 nojiocTH Tena Konenon Cyclops vicinus , C. strenuus nyTeM 
3KcnepHMeHTajibHoro 3apa)KeHHa nocnenHHX KopauHnHHMH. ripouepKOH^bi K. armeniaca 
6biJiH nojiyneHbi H3 no/iocTH Tena ecTecTBeHHO 3apa*eHHbix onHroxeT Potamothrix 
hammoniensis. 

MaTepnan c|3HKCHpoBajiH b 2.5 %-hom rnyTapoBOM aubnerH^e Ha c|)occf)aTHOM 6ycj}epe 
pH = 7.2 b TeneHHe 1.5—2 h. riocTc})HKcauHH ocymecTBJiajiacb neTbipexoKHCbK) ocmhh Ha 
tom xce 6ycJ)epe b TeneHHe 1 h. riocne 3anH bkh b arap-arap MaTepHan nerHnpaTHpoBanH b 
cnHpTax B03pacTaiomeH koh ueHTpauHH, aueTOHe h 3aKJiiOHajiH b apan^HT. YnbTpaTOHKHe 
cpe3bi KOHTpacTHpoBanH 4 %-HbiM BonHbiM pacTBopoM ypaHHjiaueTaTa, cbhhuom no 
PeHHOJI.acy H npOCMaTpHBailH B TpaHCMHCCHOHHOM SJieKTpOHHOM MHKpocKone JEM— 
100C npH 80 kB. 


1 napa3HTOJiorH5i, N2 2, 1999 r. 
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PE3YJILTATLI 


nceB^OC^HJlJlH^Hbie UeCTOAbl. MHBa3HOHHbIH CBoSo^HOn^aBaiOlHHH KOpaUHflHH 
Triaenophorus nodulosus sto mecTHxpiOHHbiH 3apoTOim, oxpyxceHHbiH pecHHHHOH 060- 
JIOHKOH. B UHTOrma3Me CHHUHTHaJIbHOH peCHHHHOH 06OJIOHKH Ha6jHOTOK)TC5I MHOrOHHC- 
jieHHbie aapa, mhtoxohaphh h KpynHbie jiHnnjiHbie xanjiH (KynepMaH, 1973). Tejio 
JIHHHHKH CHapyXCH nOKpbITO CrUlOIUHblM UHTOrUia3MaTHHeCKHM CJIOeM OT 0.1 TO 0.5 MKM 

TOJILUHHbl, KOTOpblH COTOP*HT 1-2 HJipa (KopHCBa, 1994), paCnOJIOXeHHbIX o6bIHHO B 

3a;iHeH TpeTH xopauHjiHfl, t. e. b toh nacTH mecTHxpioHHoro 3apoTOiiua, me pacnojioxceHbi 
xpioHbfl. HapyxcHaa noBepxHOCTb uHTonjia3MaTHHecxoro cjioh o6pa3yeT cxjiajiKH h ruiac- 
THHHaTbie BbipOCTbl pa3J!HHHOH TOHHbl, a BHyTpeHHflfl nOJIOCTJiaHa 6a3aJIbHOH nJiaCTHHKOH, 
OKpy^KaioiueH jiHHHHxy. nepHtjDepHHecxyio oOjiacTb xopauHjiHfl Hapajiy c BOJiOKHaMH 
coMaTHHecKOH MycxyjiaTypbi 3anojiHHiOT TeryMeHTajibHbie kjictkh, oO^e^HHeHHbie b chh- 
UHTHH. OTpOCTKH TeryMeHTajibHbix KJieTOK, apMHpOBaHHbie MHKpOTpyOOHKaMH, npOHH3bI- 
BaiOT cjioh 6a3a;ibHOH MycxyjiaTypbi, 6a3ajibHyio nuacTHHKy h o6pa3yioT Ha cbohx 
anHKajibHbix xoHuax 6yjiaBOBHjiHbie paciunpeHna, b KOTopbix HaGjnojiaiOTCfl njioTHbie 
cxonjieHHfl ceKpeTopHbix rpaHyji. (pwc. 1, A). C HapyxHOH uHToruia3MaTHHecKOH o6ojioh- 
KOH KOpaUHTO^ 3TH paCLLIHpeHHfl CBH3aHbI CneiJHajlH3HpOBaHHbIMH KJieTOHHbIMH KOHTaK- 
TaMH THna cenTHpoBaHHbix tocmocom. CeKpeTopHbie rpaHyjibi 6buiH oOHapyxceHbi jiByx 
THnoB: nepBbie — oxpyrjibie, sjieKTpoHqnjiOTHbie, xinaMeTpoM 0.1—0.3 mkm, Tonaa xax 
BTopbie, coTOp*amHecfl b MeHbiueM KOJinnecTBe, hmchdt bhji najiOHKOBHTObix Tejieu to 
0.25 mkm TOHHbi (Davydov e. a., 1995). 

B nepBOM npoMOKyTOHHOM xo3HHHe — BecjiOHoroM panxe — JiHHHHKa BCTynaeT b 
napa3HTHHecKyio $a3y CBoero pa3BHTHH h CTaHOBHTcn npouepxoHTOM. B npouecce 
npoHHKHOBeHHa b nojiocTb Tejia xo35iHHa OHa yTpanHBaeT xax pecHHHHyio o6o.noHKy, 
OKpy)KaioiuyK) mecTHKpioHHoro 3apo;ibiiua, Tax h Hapy*HbiH uHTonjia3MaTHHecKHH cjioh, 
jioxamHH Ha 6a3ajibHOH njiacTHHxe. EyjiaBOBHTObie BbipocTbi TeryMeHTajibHbix kjictok 
pacnjiacTbiBaioTca no 6a3ajibHOH MeMOpaHe npouepxoHjia h o6pa3yioT nepBHHHbie noxpo- 
Bbi b TeneHHe HecxojibKHX nacoB nocjie hhbb3hh (pwc. 2, A\ cm. bkji.). XapaKTepHOH 
ocoOeHHOCTbio nepBHHHoro (jihhhhohhoto) TeryMeHTa ABJiaeTCH hbjihhhc mhokcctbb 
oxpymbix rpaHyji sjiexTpoHHonjiOTHoro cexpeTa, npncyTCTByioiuHx xax b UHTOHax, Tax h 
b Hapy)KHOH UHTon;ia3Me. O^Haxo ocHOBHaa Macca cexpeTa BbmeJiaeTCH b nojiocTb Tejia 
xo35!HHa b TeneHHe 1 —1.5 cyT c MOMeHTa 3apa)xeHH5i panxa. OTOOBpeMeHHO b TeneHHe 
nepBbIX flByX CyTOK Ha nOBepXHOCTH JIHHHHOHHbIX nOKpOBOB HaHHHaeTCfl CjDOpMHpOBaHHe 
nepBOH «reHepaUHH» KOpOTKHX H UJHpOKHX MHKpOBOpCHHOK, KOTOpbie TOCTHraiOT 
0.39 ± 0.006 TOHHbi, 0.08 ± 0.001 mkm iHHpHHbi (pHC. 1, E\ 2, E). 

K xoHuy nepBbix, b Hanajie BTopbix cyrox pa3BHTHH y npouepxoHTOB T. nodulosus Ha- 
HHHaeTca npoueccTOreHepauHH uhtohob nepBHHHoro TeryMeHTa. B uHTonjia3Me Ha6jno;ia- 
lOTCH aKTHBHO CjDyHKUHOHHpyKDlHHe KOMnneKCbl ronbfl)KH, nepBHHHbie H BTOpHHHbie JIH30- 
coMbi, a no3TOee MyjibTH/iaMeTO^pHbie h MynbTHBe3Hxyn«pHbie Tejibua, Toraa xax cexpe- 
TopHbie rpaHyjibi b UHTOHax h b HapyxHOM cnoe UHTonna3Mbi BCTpenaiOTca peziKO. ^pa 
TeryMeHTajibHbix KJieTOK xpynHbie, OBanbHbie, xpoMaTH h nojiHOCTbio TOcnnpajiH30BaH 
(pnc. 1, B\ 2, B). He3HaHHTenbHoe kojihhcctbo CBoOo^Hbix phOocom b UHTOHax jihhhhoh- 
Hbix noxpoBOB TOJiaeT hx BH3yajibHO CBeTnee ^pyrnx cneuHa;iH3HpoBaHHbix h MajioTO^e- 
peHunpoBaHHbix xneTOHHbix 3JieMeHTOB. HapyxHbiH cjioh nepBHHHoro TeryMeHTa, cBjnaH- 
HblH C UHTOHaMH UHTOnJia3MaTHHeCKHMH OTpOCTKaMH, TaK)Ke CTaHOBHTCfl SJieKTpOHHO- 
CBeTJIblM H COTOpXCHT H3 KJieTOHHbIX OpraHOHTOB TOJIbKO KpynHbie oxpyrjlbie MHTOXOH.apHH. 

flereHepauna nepBHHHoro TeryMeHTa npouepxoHjia conpoBO)xjiaeTCB, c otooh CTopo- 
Hbi, noflBJieHHeM b hcm MajioziHcjDcjDepeHUHpoBaHHbix KJieTOK, MHrpnpyiOLUHx H3 HHXcejie- 
)xameH napeHXHMbi h BCTpanBaioninxcB b noxpoBHbin chhuhthh, c jipyron CTopoHbi — 
npoueccoM 3JiHMHHauHH HapyxHoro uHTonjia3MaTHHecxoro cjio5i. riepBOHanajibHO noBep- 
XHOCTb nepBHHHbIX nOKpOBOB 06pa3yeT ejIHHHHHbie Bbin5IHHBaHH5I, KOTOpbie BnOCJieTOTBHH 
yBejiHHHBaioTCfl b pa3Mepax h OTinHypoBbiBaiOTC5i. B onpejieJieHHbiH nepno^ pa3BHTH« 
npouepxoHTO, Ha 3—4-e cyTKH nocjie HHBa3HH, npouecc ziereHepauHH nepBHHHbix 
noxpoBOB HaCTOJIbKO HHTeHCHC^HUHpyeTC^I, HTO JiHHHHKa T. nodulosus OKa3bIBaeTCH OT- 
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Phc. 1. CxeMa nocneaoBaTe.nbHOH CMeHbi noKpoBOB y npouepicoHflOB nceBaoc})HJUiHAHbix h xapHO- 

cj3HJUlHAHbIX UeCTOfl. 

A — coeaHHeHHe GynaBOBauHO pacmHpeHHoro oipocTica nepBHHHOTeryMeHTa/ibHOH kjictkh c HapyxHbiM UHTon- 
jia3MaTHHecKHM cjioeM KopauHUHJi; E — *e/ie3HCTbie nepBHHHbie noxpoBbi; B — nepBHHHbie noxpoBbi nocjie 
cexpeuHH; r — 3/iHMHHauHJi nepBHHHbix noxpoBOB; JJ — BTopHHHbie noKpoBbi; E — sjiHMHHaiiHH nacTH aaepHoro 
MaTepwa^a; mo — MHKpOBOpcHHKH; mk — Ma^o;iH(})(})epeHUHpoBaHHbie k/ictich; nmij — HapyacHaa uHTonjia3Ma 
TeryMeHTa; mu — TeryMeHTa^bHbie uhtohm; a — jmpo. 

Fig. 1. Scheme of tegument moult in procercoids of pseudophyllid and caryophyllid cestodes. 

rpaHHHeHHOH ot opraHH3Ma xo3HHHa ;ih6o nojiypa3pymeHHbiM HapyxcHbiM cnoeM TeryMeH¬ 
Ta, jih6o Henocpe<acTBeHHO 6a3anbHOH njiacTHHKOH (pnc. 1, T \ 2, B ). OGnacTH, nae b 
pe3y^bTaTe OTC/iaHBaHHH h oTiirnypoBKH nepBHHHbix noKpoBOB 6a3anbHa« njiacTHHica 
KOHTaKTHpyeT c BHeniHeH cpeaoH, HeBejiHKH no pa3MepaM. flpouecc OTCJiaHBaHHH Hapyxc- 


l 
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HOH UHTOrma3MbI nepBHHHbIX nOKpOBOB npOHCXOAHT HeOflHOBpeMeHHO, pacnpOCTpaHHHCb 
ot nepeuHen nacTH npouepxonua k 3auHeMy xoHuy Tena. 

MajiOAHc|)cJ)epeHUHpoBaHHbie KjieTKH, cjiHBaiOLUHecfl c chhuhthcm nepBHHHoro Tery- 
MeHTa (pnc. 1, r ), nocTeneHHO 3aMemaiOT UHTOHbi, ynacTBOBaBLUHe b o6pa30BaHHH nepBOH 
reHepauHH mhkpobopchhok. HanaBiiiHecH paHee ayTOC^arnnecxHe npoueccbi b nepBHHHOM 
TeryMeHTe 3aBepmaioTCM nojiHbiM aBTOJiHTHHecxHM pa3pymeHHeM ero uhtohob. Majiounc})- 
c})epeHUHpOBaHHbie XJieTXH flaiOT Hanano BTOpHHHbIM (uec})HHHTHBHbIM) nOKpOBaM (pnc. 2, 
r). HanaJibHbie 3Tanbi pa3BHTHM btophhhoto TeryMeHTa xapaxTepH3yiOTCfl nnaBHbiM o6pa- 
30M B03HHKH0BeHHeM Ha erO nOBepXHOCTH BTOpOH reHepauHH MHKpOBOpCHHOK, KOTOpbie 

AOCTHraiOT 0.74 ± 0.008 uJiHHbi, 0.076 ± 0.002 mkm uiHpHHbi, t. e. BH3yajibHO BbirnauaT 

60 Jiee UJIHHHbIMH H TOHKHMH, HeM MHKpOBOpCHHKH, nOUBepriHHeCH 3JlHMHHaUHH npH 
CMeHe nOKpOBOB (pHC. 1, 2, ff). Manoanc^^epeHUHpoBaHHbie KjieTKH, MHrpHpyioinHe 

H3 nou/ieacaiuen napeHXHMbi h cJ)opMHpyiomHe BTopHHHbiH chhuhthh TeryMeHTa, mchhiot 
MopcjDO^orHHecKyio xapTHHy nOKpOBOB. Ha stoh CTaunn OHToreHe 3 a T. nodulosus b 
UHTOHax ccxaepxHTCfl 3HaHHTenbHoe xonnnecTBO CBoOouHbix ph6ocom, a b aupax Ha 6 ;no- 
uaiOTca xpynHbie OKpyrnbie HupbimxH, hto CBHueTejibCTByeT 06 axTHBHbix CHHTeTHHecKHx 
npoueccax, npoTexaioiunx b KjieTKax. HexoTopoe xoiiHHecTBO axTHBHbix auep uhtohob, 
C^OpMHpOBaBUJHX CHHUHTHH BTOpHHHbIX nOKpOBOB, MHTpHpyeT K 6a3aJIbHOH nJiaCTHHKe 
npouepKOHua h no OTpocrxaM, coeuHHflioiuHM UHTOHbi c HapyxcHbiM cnoeM, npoHHKaeT b 
nocjieuHHH (pnc. 1, E\ 3, A, E\ cm. bkji.). BnocjieucTBHH Taxne hu pa c oxpyxcaioiuHM hx 
TOHKHM CJIOeM UHTOnJia3MbI OTLLIHypOBbIBaiOTCfl H SJlHMHHHpyiOTCfl (pHC. 3, B). 

B uajibHenmeM mhxpobopchhxh BTopon reHepauHH 3aMeiuaiOTCfl mhxpotphxhhmh, 
cJ)opMHpyiomHMHCH, xax sto 6buio noxa3aHO paHee y npeucTaBHTejien Pseudophyllidea h 
Cyclophyllidea, xax Ha ocHOBe mhxpobopchhox, Tax h cy6MeM6paHHO b Hapy^xHOM 
UHTonjia3MaTHHecxoM cnoe (Braten, 1968; THMO<f>eeB, KynepMaH, 1973; Lumsden e. a., 
1974; Richards, Arme, 1984; KynepMaH, 1988) h coxpaHflioiuHMHCH Ha Bcex nocneuyio- 
mnx crauHHx 0HT0reHe3a. 

KapnocJjHnnHUHbie uecTOUbi. HapyacHbin CHHUHTHajibHbiH uHTonna3MaTHHec- 
xhh cjioh jiHHHHOx K. armeniaca Ha HanajibHbix STanax hx napa3HTHpoBaHHH b nonocTH 
Tena ojinroxeT P. hammoniensis Mopc^onornnecxH ouHopoueH h cneuHajiH3HpoBaH xax 
cexpeTopHoe o6pa30BaHHe. Cjioh HapyxcHOH uHTonna3Mbi 0.63 ± 0.03 mxm TOJiiuHHbi, 
couep)XHT MHoroHHCJieHHbie sjiexTpoHonjiOTHbie rpaHyjibi oxpyrjion, peace HenpaBHJibHOH 
cJ)opMbi, 0.15 ± 0.009x0.11 ± 0.007 mxm (pnc. 3, t). B npoxcHMajibHOH nacTH stoto 
cjioh cocpeuoTOHeHO 6ojibinoe xojiHHecTBO mhtoxohuphh, BCTpenaiOTCfl OTuejibHbie jih- 
nnuHbie Tejia unaMeTpoM 1.9 ±0.12 mxm h ejjHHHHHbie pnOocoMbi. IloBepxHOCTb Te¬ 
ryMeHTa nOXpbITa XOpOTXH MH, paBHOMepHO paCnOnO)KeHHbIMH MHXpOBOpCHHXaMH 

0.18 ±0.01 mxm unHHbi h unaMeTpoM 0.11 ± 0.004 mxm (pnc. 1, £; 3, r). Ha BceM 
npoTHxceHHH Tena npouepxonuoB o6pa3yK)Tca HeSojibrnne BbinaHHBaHHH annxaJibHbix 
ynacTXOB HapyacHOH uHTonjia3Mbi, xoTopbie b uajibHenmeM OTLUHypoBbiBaiOTCfl (pnc. 1, T; 
3, JJ). Ha nepBbix 3Tanax Mopc£>oreHe3a npouepxonuoB TeryMeHTajibHbie uhtohm c 
xpynHbiMH oxpyrjibiMH aupaMH uoMHHHpyioT cpejjn npoHnx xjieTOHHbix sjieMeHTOB 
(pnc. 1, B\ 3, E ). Ohh npouyunpyiOT cexpeTopHbie rpaHyjibi. 

Flo CTpyxType rpaHyjibi aHajiorHHHbi oOHapyaceHHbiM b UHCTajibHOH uHTonjia3Me (pnc. 
1, E\ 4, A; cm. bxji.). H 3 opraHonuoB b xjieTxax npncyTCTByiOT uHCTepHbi xoMnnexca 
TonbU)KH, mhtoxohuphh, BbiHBJieHO 3HaHHTenbHoe couepxaHHe ayTOc})arocoM (pnc. 4, A). 
HaOniouaiOTCfl MHoroHHCJieHHbie cxonneHHH sxcxpeTopHbix JiHnnuoB (pnc. 4, E ), xoTopbie 
nepe3 noxpoBbi sxcxpeTHpyiOTCH bo BHeuiHioK) cpeuy (pnc. 4, B). IIomhmo uhtohob b 
cocTaBe noxpoBOB hmciotch euHHHHHbie MajiouHc})c})epeHUHpoBaHHbie xjieTXH c xpynHbiM 
HUpOM H UHTOnJia3MOH, OoraTOH pnOoCOMaMH. 

flajibHenmne npoueccbi Mopc})oreHe3a conpoBOxuaiOTCH yBejinneHneM b cocTaBe nox- 
poBa xojiHHecTBa Majiounc})c})epeHUHpoBaHHbix xneTOx. BbimeonHcaHHbie cexpeTopHbie 
UHTOHbi OTcyTCTByiOT (pnc. 1, T, 4, r ). nocneuHHe, no Mepe HaxonneHHH b hx 
UHTonjia3Me nH30COM, ayToc^arnpyiOTCH. Mopc})onorHHecxHe npeo6pa30BaHHH xacaiOTCH h 
cnoa uncTajibHOH uHTonna3Mbi. Ha uaHHOM 3Tane oh 3anojiHeH MHoroHHcneHHbiMH 
pnOocoMaMH h mhtoxohuphhmh h HeceT mhxpobopchhxh, AJiHHa xoTopbix b nepeuHeM 
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OTflejie npouepxoHAa K. armeniaca cocTaBAaeT 0.56 ± 0.03, b 3aAHHx OTAenax — 
0.82 ± 0.01 mkm. IlonepeHHbie cpe3bi MHKpoBopcHHOK hoboh reHepauHH noKa3biBaioT 
HajiHHHe BHyTpeHHero uHAHHApa, OTAeneHHoro ot nna3MaTHHecxon MeMOpaHbi CBeTJibiM 
npoMexyTKOM (pnc. 4). 


OBCY^KJIEHHE 

IlpoBeAeHHoe nccneAOBaHHe yjibTpacTpyKTypHoro CTpoeHHH noKpoBOB paHHHX CTaAHH 
pa3BHTHH nceBAOCjDHJUlHAHblX H XapHOC^HAAHAHblX UeCTOA CBHACTeAbCTByeT 06 HMeiOmHX 
MecTo nocjieaoBaTeJibHbix H3MeHeHH5ix CTpyKTypbi TeryMeHTa, Ha 6 niOAaeMbix c MOMeHTa 
3apax<eHH5i xo35iHHa. Bo-nepBbix, npoHHxaa b nonocTb Tena xo35iHHa, nceBAOcfjHAAHAHbie 
AHHHHXH yTpaHHBaiOT He TOAbXO peCHHHHyKD oOoAOHXy, HO H HapyXHblH UHTOnJia3MaTH- 
HeCKHH CAOH. ByjiaBOBHAHO paCLUHpeHHbie OTpOCTKH nepBHHHbIX nOKpOBHbIX XAeTOX, 
pacnjiacTbiBancb no 6a3ajibHOH nnacTHHKe, 4)opMHpyiOT CHHUHTnaAbHbiH TeryMeHT (nep- 
BHHHbie noKpoBbi). Hccne^OBaHHe CMeHbi noKpoBOB y cnopouncTbi Fasciola hepatica , 
nocne npoHHKHOBeHHH MHpauHAHH b OpioxoHororo MOAAiocxa, bmhbhao cxoAHbie npouec- 
cbi y TpeMaTOA (Southgate, 1970; Xylander, 1987; 1996). 

Bo-BTopbix, HaMH BnepBbie noxa3aHO, hto HapyxHbiH CHHUHTnajibHbiH nnacT c o6pa- 
3yK)uiHMH ero nepBHHHbiMH noKpoBHbiMH KJieTKaMH b onpeaejieHHbiH nepnoA pa3BHTHH 
AereHepwpyeT, a BCTpaHBaiomHecfl b TeryMeHT MaAOAHc}x})epeHUHpoBaHHbie KJieTKH AaiOT 
HanaJIO BTOpHHHbIMH (Aecj)HHHTHBHbIM) noKpoBaM. 

llepBHHHbiH TeryMeHTajibHbiH chhuhthh cneitHajiH3HpoBaH xax xejie3HCTbiH annapaT. 
BbiBe^eHne cexpeTa Ha HanaAbHbix 3Tanax AapBoreHe3a HecoMHeHHO HMeeT auanTHBHoe 
3HaneHHe h HaHHHaeTca b otbct Ha HMMyHHyio aTaxy xo35ieB. Y npouepxoHAa T. nodulosus 
BbiBe^eHne cexpeTa npnyponeHO k 1—2-m cyTxaM nocne HHBa3HH, TorAa xa k y npouepxo¬ 
HAOB xapwocjDHJiJiHAeH 3 tot npouecc 3aHHMaeT 6 ojiee npoAon>KHTenbHbiH OTpe30x BpeMeHH, 
ao AByx HeAejib. Taxaa pa3HHiza o6T>5iCHfleTC5i, BepoaTHO, TeM, hto npoAOA)XHTenbHOCTb pa3- 
BHTH51 XapHOCjDHAAHAHbIX AHHHHOX B 6ecn03BOHOHHOM X0351HHe AO HHBa3HOHHOTO COCTOfl- 

hhh cocTaBAHeT 50—70 AHew, TorAa xax y npouepxoHAa T. nodulosus — oxono 10 AHen. 

JlwnHAHbie xannn, xapaxTepHbie aah uhtohob TeryMeHTa K. armeniaca , b nepBHHHbix 
nOXpOBaX T. noduloSUS He Ha6niOAaK)TC51. Ilo-BHAHMOMy, 3TOT cjDaXT MOXCHO O&bflCHHTb 
TeM, hto xopauHAHH T. nodulosus npw 3apa*eHHH xonenoA yTpaHHBaeT pecHHHHyio 
o6oAOHxy, b xoTopon cocpeAOTOHeHbi Bee AwnHAHbie cxonneHHH, TorAa xax K. armeniaca 
He HMeeT b )XH3HeHHOM UHXAe CTaAHH cBoOoAHonAaBaiomeH OHxoccj)epbi, nocxoAbxy 
xo35ieBaMH 3arAaTbiBaiOTC5i HenocpeACTBeHHO fliiua xapnocjDHAAHAeH. JlnnHAHbie xanAH 
yAaAHiOTCfl H3 opraHH3Ma K. armeniaca nocpeACTBOM cexpeunn bo BHeuiHioio cpeAy 
nOXpOBaMH H BblAeAHTeAbHOH CHCTeMOH. BbIBeAeHHe AHnHAOB Hap5IAy c 3AeXTpOHOnAOT- 
HbiMH rpaHyAaMH no3BOA5ieT npeAnonoxHTb hx ynacTHe b axTHBaunn xene3HCToro cexpeTa 
npouepxoHAOB. 

flereHepauHH nepBHHHoro TeryMeHTa npouepxoHAOB, BepoaTHO, Bbi3BaHa 3aBepmeHHeM 
ero y3xocneuHaAH3HpoBaHHOH AeaTeAbHOCTH, CB5naHHOH c 3amHTOH OHXoccj)ep, BCTynHB- 
ujhx Ha napa3HTHnecxHH nyTb pa3BHTHH. 

flaAbHenmne MopcJ)oreHeTHHecxHe npeo6pa30BaHHH noxpoBOB Bbi3BaHbi, no HarneMy 
MHeHHK), Heo6xOAHMOCTbK) CMeHbi HX AOMHHHpyiOLUeH CjtyHXUHH C 3aiUHTHOH Ha a6cOp6- 
UHOHHO-Tpoc£)HHecxyK). ripn 3tom npoHexoAHT axTHBHa^i MHrpauna H3 HHxenexcaiueH 
napeHXHMbi MaAOAHcJx^epeHUHpoBaHHbix xAeTOX, BCTpaHBaioLUHXCH b TeryMeHTanbHbiH 
CHHUHTHH H nOAHOCTbK) o6hOBA5UOLUHX ero. flHC}x})epeHUHaUH5I TBXHX XAeTOX HAeT no 
nyTH oOecneneHHH MaxcHMaAbHO 3({x})exTHBHoro nornomeHHfl nHTaTeAbHbix BemecTB. 
MHTeHCH(}}HxauHH AaHHoro npouecca cnocoOcTByiOT mhxpobopchhxh BTopoH reHepauHH, 
ccjDopMHpoBaHHbie b npouecce npeo6pa30BaHHH noxpoBOB. Hx aahhb b 2—3 pa3a 
npeBbimaeT TaxoByio mhxpobopchhox nepBHHHoro TeryMeHTa. BbiHHCAeHHe yBenHHeHHfl 
noBepxHOCTH TeAa 3a cneT mhxpobopchhox, npoBeAeHHoe no MeTOAHxe Tps6epa h 
IIlTopxa (Graeber, Storch, 1979), noxa3aAO, hto noBepxHOCTb TeAa npouepxoHAOB 
K. armeniaca yBenHHHBaeTca b 8.71 pa3a, a b 3bahhx oTAenax Tena b 14.45 pa3 
(IloAAyOHafl, 1988). 
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PaHee noica3aHO, hto jiHHHHOHHbie noKpoBbi UHKaocjjHjuiHaeH b otbct Ha Maicpocjja- 
rajibHyio peaiojHK) xo3aeB iiomhmo ceicpeuHH BemecTB, ofrnaaaiomHX 3amnTHbiMH cbohct- 
BaMH, (})OpMHpyK)T Ha nOBepXHOCTH MOmHblH MyKOnOJlHCaxapH^HblH CJIOH, H30JlHpyi0mHH 
h TaKHM o6pa30M npe^oxpaHHioiuHH HanajibHbie CTaann pa3BHTHa jihhhhok (KaiiiHH, 
1986). BTopHHHbie noKpoBbi KapHOC^HJuiHaHbix npouepxoHaoB 3a cneT yaJiHHeHHa ann- 
KaJlbHblX KOHUOB MHKpOBOpCHHOK B TaK Ha3bIBaeMbie 6HHeBHJlHbie OTpOCTKH (f)OpMHpyK)T 

tohkhh c{)H6pHjuiapHbiH cjiOH (FIo;my6Ha5i, 1995). Y npouepKonaa T. nodulosus no^oGHbix 
o6pa30BaHHH Ha nOBepXHOCTH TeryMeHTa o6HapyxceHO He 6biJio, hto, no-BHjtHMOMy, 
oS^CHaeTca cpaBHHTejibHO HenpoaojixcHTejibHbiM BpeMeHeM, Heo6xo;iHMbiM jyia jiocth- 
aceHHfl napa3HTOM HHBa3HOHHOCTH. 

06HapyxceHHbiH HaMH (£>aKT BbicejieHHa Majio,aHc|x|)epeHUHpoBaHHbix 5mep npH cf>op- 
MHpOBaHHH BTOpHHHbIX nOKpOBOB T. noduloSUS, nO-BHJJHMOMy, 5IBJ]5ieTCfl 0 C 06 eHH 0 CTbF 0 
UHTOjiHcJjcJjepeHUHpoBKH, BCTpenaiomeHCfl y npeacTaBHTejien Kjiacca Gestoda. Y C. lati¬ 
ceps 6buia onncaHa nojtoSHaa ajiHMHHauHa OTjjejibHbix smep cHHUHTHajibHoro snHTejiHa, 
BbicTHjiaiomero ctchkh Bcex 6e3 HCKjnoHeHHa npoTOKOB nojiOBOH CHCTeMbi (flaBbmoB, 
KojiecHHKOBa, 1992). CxojjHbie oco6eHHOCTH npoTeicaHHfl TaKHx pa3JiHHHbix npoueccoB, 
xax cJjopMHpoBaHHe xiecJjHHHTHBHoro TeryMeHTa y T. nodulosus h npoTOKOB penpojiyKTHB- 
hoh CHCTeMbi y C. laticeps, no3BOJiaiOT npeanojio)KHTb H36biTOHHOCTb aaepHoro MaTepn- 
ajia, npHHHMaiomero ynacTHe b o6pa30BaHHH CHHLtHTHajibHbix noxpoBOB h bmcthjiok. 

Pa6oTa BbinojiHeHa npn cJjHHaHCOBOH noaaep^KKe PoccHHcxoro cfiOH^a (JjyHjtaMeHTajib- 
Hbix Hccjie^OBaHHH no npoeKTy N« 96-04-49080. 
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ADAPTIVE SIGNIFICANCE OF THE TEGUMENT MOULT 
IN CARYOPHYLLID AND PSEUDOPHYLLID CESTODES 

Zh. V. Korneva, L. G. Poddubnaya 

Key words : Cestoda, Triaenophorus nodulosus, Khawia armeniaca, procercoid, tegument, moult, 
ultrastructure. 


SUMMARY 

Two moult processes of the tegument at earlier development stages of procercoids in pseudo- 
phyllid and caryphyllid cestodes have been studied. It is recovered, that coracidium of Triaenophorus 
nodulosus during the penetration into the first intermedial host looses both ciliated layer and external 
cytoplasmic layer, which covers the six hooked germ. Mace-like processes of tegumental cells stretch 
along the basal plate and form a primary tegument. At earlier stages of parasitism of pseudophyllid 
and caryphyllid cestodes the primary cover layes are specialized in secretion tissues to answer an 
immune attack of the host. It is shown for the first time, that an external syncitial layer and its 
primary cover cells degenerate at certain period of development, and non-differentiated cells form 
the secondary covers. 
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Bkjicuku k cm. )K . B. Kopueeou, J1 . T . floddyfinou 



Phc. 2. yjibTpacTpyKTypHaii opraHH3aun5i noicpOBOB nceB^oc^HJUiHUHbix npouepKOHUOB. 

A — xcejie3HcTbie nepBHHHbie noicpOBbi; E — mhkpobopchhkh nepBOH reHepauHH; B — ajieMHHaiiHfl nepBHHHbix 
noKpoBOB; r — BTopHHHbie noKpoBbi; JJ — mhkpobopchhkh BTopoH reHepauHH. 6m — 6aia^bHa« MeMSpaHa; 

c — ceKpeTopHbie rpaHyjibi. 

OcTa/ibHbie o6o3HaHeHHH TaKne ace, KaK Ha pnc. 1. 


vto n 1 o i 






Phc. 3. 3;iHMHHaiin5i sme pHoro MaTepwajia y nceBflo4)n/uinflHbix uecTon (A—B) h nepBHHHbie nox- 

pOBbl KapHO({)HJUlHflHbIX UeCTOfl. 

r — HapyjKHaji uHtonjiasMa nepBHHHoro TeryMeHTa c MHKpoBopCHHKaMM nepBOH renepauMH; Jl — OTiUHypoBKa 
uHTonjia3MaTHMecKHx BbipoCTOB; E — nepBHHHbie TeryvieHTa/ibHbie uHTOHbi. a — jiMnw/ibi, 
OcTa;ibHbie o6o3HaneHH5i TaKHe *e, KaK Ha pwc. 1 h 2. 

Fig. 3. Elimination of nuclear material in pseudophyllid cestodes. 




PHC. 4. riepBHHHbie H BTOpHHHbie nOKpOBbl KapHOC^MJUIHilHblX UeCTOA. 

A — uHTonjia3MaTHHecKHe opraHoniibi nepBHHHbix TeryMeHTajibHbix uhtohob; E — CKornieHna jinnuiioB; B — 
3KCKpeunfl jiHnHjiHbix Kanenb; r — nuTOHbi btophhhmx noKpoBOB; M — mhkpobopchhkh btopoh reHepauHH; a — 

ayTOc^arocoMbi. 

OcTanbHbie o6o3HaHeHH« TaKne >Ke, KaK Ha pHC. 1 — 3. 

Fig. 4. Primary and secondary covers in caryophyllid cestodes. 



